Modulation of the clastogenic activity of gamma-irradiation in buthionine sulphoximine-mediated glutathione depleted mammalian cells.
Chromosome aberrations (CA) were used as an end-point to investigate the effect of buthionine sulphoximine (BSO), a potent glutathione-depleting agent, on the radiosensitivity of mammalian cells. The aim was to obtain information about the role of glutathione (GSH) in physicochemical and biochemical processes in irradiated cells. CA were scored from first cycle metaphases in irradiated BSO-pretreated and untreated samples. BSO exposure was for 10h in mouse bone marrow cells in vivo and 5 h for human lymphocytes in vitro. In further experiments fresh blood was irradiated on ice and immediately after irradiation GSH/GSH-ester was added. In both the systems BSO-treated samples showed higher sensitivity to radiation than BSO untreated samples. The frequency of all types of CA increased except exchange aberrations. GSH/GSH-ester treatment given after irradiating the cells at 4 degrees C reduced the frequency of deletions and increased the frequency of exchange aberrations. Data indicate that BSO-mediated GSH depletion increased radiation-induced chromosome aberrations, apart from exchange aberrations. This could be due to reduction in the free-radical scavenging effect of GSH, a failure in rejoining of DNA double-strand breaks, or induction of apoptosis.